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Linde H2 Plant

Scope:
The Linde H 2 -Plant,unit 1900

*Year of construction 1984

*Production capacity ca.700 Nm 3 /h

*Purity >99.906 mol%

*Feed is Natural gas

* Pre-treatment section

* Furnace

» Conversion section

* Pressure swing adsorption section (PS /PLC unit)
* Emergency Shutdown Systems (ESD unit)

* Valves and piping

Out scope:
» distribution control system (DCS)
» Compressors
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Process Descr‘?ptlen

Desulphurization, Steam Reforming, Process Gas Heat Recovery.

The plant is designed to handle the following feed. gas compositions:

Case 1 - ‘Natural ges with .an addition of some H2 recycle.

Case 2 - A mixture of natural gas and H2 Tmport, wherein the
max H2 content must not exceed 48 vol $. The H2 im-
port is slightly contaminated with gaseous resine and
paramenthane which remain in the H2 downstream of
the outside BL knock-out drum,

The incoming gas streams are flow=controlled and routed to the ex-

changer E 1900~15, where they are heated to approximately 380 °C
against converted process gas.

The gas s mixed with HZ and then fed into the desulphurization
reactor R 1900-2. The reactor contains In the upper section &
CoMo catalyst, where the organic and non-reactive sulphur com=

pounds: are hydrogenated to HZE. The following zinc oxide bed

absorbs the hydrogen sulfides.

The desulphurized feed stock is then mixed with process steam,
superheated to approx’ 520 °C in E 1900-3 1and passed into the
steam=-reforniing furnace. Reforming of the gas-steam mixture takes
place in the heated high-alloy reformer tubes. which are Tilled with

Basically the following reactions take: place:

CnHm + nH20 (n +2) H2 + nco
Z

€Oz + H2
CH4 + H20

B

CO + 3H2

H

i

‘The reformer Furnace is fired by purge gas from' the PSA unit ahd

by hatural gas from Bi.
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The combustion air is supplied by the air fan € 1900-7 and heated
in: E 1900~5 to 800 °C ‘before. it Is routed to the furnace burners.

‘The hot reformed gas leaves the tubes at approx 880 °C. The gas

‘i“s theﬂ* r:oo‘ieﬁ dowi- i the stedm 'geﬁer““oré’ E 1900-6 to .gzp-pzrox 350 °C

HGHO3 de is a-*eactesd with the excess steam. ;zresent in th*a reformer

gas stream, ‘to pmduce additional Aydrogen and carbon digXide,
The following reaction takes place:

CO +HRO — CO2 # H2.

The reaction is exothermic and the converted gas leaves the re-
actor at 405 °C.

The heat -from the converted gas is recovered in the following ex-

changers:

- E 1800-15 feed preheater

= E 1900-16 economizer for heating of BFW.

Final cosl-down of the converted gas to about 40 °C ‘takes place in

the alr cooler E 1900-18.

During the cool-down process, the excess steam is condensed and
e KO drum T 1900-22.

separated In conde

The process condensate collected in T 1900-22 is released into the.
b‘f'{}wwdﬁwnw 'éf‘rum 'F 19@@‘12 After being mixed with the steam boiler
unt. of water Is routed fo the sewer .system,

The converted gas enters the PSA system for hydrogen. recovery.,
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The PSA i

Pressure Swing Adsorption System

I the ‘PSA system the hydrogen: Is. separated from the impurities,
ie €O, CO02 and unreacted CH4,,

e consists of 4 adsorbers, filled With activated alu-
mina, activated charcoal and molecular sieves. At hydrogen pro-

duet pressure: the impurities .are adsorbed by the .adsorbers. The

regeneration takes place altsrnatively by depressurization to low

pressure and purging with pure hydragen.

Duritig normal operation one of four adsorbers Is in adsorption.
Each: adsorber of the four-bed system is operating in the follow~
ing steps:

- Adsorption of all impurities al process pressure,

- E)apressur;zatlon to regeneration pressure via several pres-

i e thus using the expanded gas to pressurize an-
othgp al'ready regenerated adacrlaar', W purge a second ad«
© sorber, to pressurize at a low-pressure level a third adsorber
to @ certain intermediate 59'&'@&_':@@; level and finally ‘to expand
to the lowest pressure level into the purge gas fine.

- Purging of the depressurized adsorber with expansion gas of
other adsorbers. at this low-pressure level,

by Hean on gas af the other adsorb~
érs ahd tﬂ ‘the fmai cpematmg pressure sby meafis ef hydrogen
product.
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*CHA and sqme HZ Tha purge gas Is fed ta th; :
T 1300~24 wh[ch is das gneci for‘ a cer'tam hold- up time to minimize

Furthermore a combination of twi

T SR 8PN A AL 1N NN BRI PR S W VTS R O A ARl B AR

At any given time of the cycle, one adsorber of the four-bed system
is ‘'on adsorption while the other three are in various stages of re-
Y:g;enfara‘ii‘ana._. The unit can also be operated with 3 adsorbers.

Compression, of H2 Product

A pressure of 315 bar is required for the HZ product at B.L. The
pressure increase from 19 bar takes place in a four=stage. oil=lubri~

ficated piston compressor. in order to get the hydrogen oil-free, a

knock-out: deum s installed downstream of €ach comprcssc:r stage

, s (5 1900-39) Is Insta

an -additional safeguard in the H2 pmduct ‘fine approx ZGO m dawn-
stréan of the compressor.

Flue Gas Waste Heat Recovery

The heat of the hot flue gas from the radiant section of the reformer
is used in the following exchangers:

- E 1900-3 feed superheater
-~ E 1900~4 flus Gas boiles
- E 19005 combustion: air preheater.

Finall y flue gas is rouled to the stack G 1900-9 via flue gas Tan
€ 1900-8,
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Bollek Feed Water and Steam System

d ‘from battery linit and used with=
MP steam. gemeration. Since the pres-

The boller feed water is sup:
oul further treatment for the

sure at B.ik. Is enly 2 bar, the boller feed water pump P T800-17
increases the pressure 1o :34 bar,

Afterwards the BFW is heated in E 1900~16 to 250 °C and then fed

to the steam boiler drum T 1900~11. Saturated MP steam is produced
in the steam generators E 1900-4 and E 1900-6. The generated stear
is partially used as process steam for the steam reformer and partial-
ly rotitéd to battépy limit as an export steam.

Cooling Water System:

Bince cooling water is not available at ’bz‘atﬁery limit for the inter-
stage coolers of the H2 product compressor, a closed~loop coaling

water system is ‘p.rov'it{i'&di. The cooling water pump P 1900-20 takes

the alr cooler E 1900-18. The cooled water is routed via the distiis
bution Header to the cooling water consumers and then’ returns back
to the buffer tank.




